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Clinical and Electrophysiologic Characteristics of Idiopathic
Sustained Left Ventricular Tachycardia

Gi Byoung Nam, M.D., June Soo Kim, M.D., Sun Soo Park, M.D,,
Kyung II Han, M.D., O Yeol Ryoo, M.D., Cheol Ho Kim, M.D.,
Myoung Mook Lee, M.D., Young Bae Park, M.D., Yun Shik Choi, MD,
Jung Don Seo, M.D., Young Woo Lee, M.D.

Department of Internal Medicine, Seoul National University, College of Medicine

Ventricular tachycardias(VTs) usually complicate ischemic heart disease. cardiomyopathy
or other organic heart disease and are often associated with sudden cardiac death. Ventricular
tachycardias with no apparent cardiac abnormalities. however. have been known to have
different clinical features comprising a unique clinical entity among other tachycardias.

Eleven patients( 7 men. 4 women) were investigated on their clinical features. electrophy-
siologic studies and late potentials.

1) The mean age at diagnosis was 23.4+ 6.5 years and the predominating clincal features
were palpitation. syncope or congestive heart failure.

No death occured over a mean follow up period of 29.2+ 26.5 months.

2) The resting ECGs were within normal limits in 8 patients and showed nonspecific
ST-T changes in 3 patients.

3) Ventricular pacing induced sustained ventricular tachycardias in 7 patients and nonsus-
tained VT in 1 patient.

Atrial pacing could provoke sustained VTs in 3 patients.

4) His bundle electrograms(HBE) were obtained in 7 patients during tachycardia.

The HV intervals of the induced VTs distributed between 0 to —25msec in S patients
and there was no definite His potentials in two patients.

5) The coupling interval of premature stimuli and the echo interval(the interval from
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the stimulus to the initiation of resulting VT) showed inverse relationship in 5 cases.

No direct relationship was observed.

6) The termination mode. observed in 7 patients. showed delayed ternmination in 2 patie-
nts.

7) Late potentials(LPs) were positive in three patients but there was no significant statisti-
cal difference between LPs in normal control and those with idiopathic sustained left VTs.

8) Verapamil terminated VTs in 8 patients and slowed the rate of tachycardia in 1 patient.

In conclusion, idiopathic sustained left ventricular tachycardias occur in younger age
group and have more favorable prognosis. The findings of EPS and LPs suggest microreentry
or triggered activity as their basic mechanism and verapamil can be used effectively for
their termination.

KEY WORDS : Idiopathic sustained left ventricular tachycardia * Electrophysiologic
study - Late potentials * Verapamil.
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olF B HigdA olE 5L Wl Y 16.54, Hd FH #F 713 29.2+26.5 Y
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congestive heart failure
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+ 6.8

+ 8.1

+6.47

Dx : age of diagnosis F/U ¢ follow up period

+SD

C:

L svncope,

P palpitation, §

(=) : no spontancous VT NI : VT, not induced

test

ECG(Marquette Electronics HI — Resolution ECG)
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Aol AE AL AAEES A4 2A4E W

Ash wmate] e B W $uE RoE
B3t

{

= oee A
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& 8e (delaved termina-
tiong).

3) Wl §-ukA] Z 7] 2= (premature stimuli) 9]
A4 7+ (coupling interval) ¥, %7] AFHE
g o] AR AR 9] o 2 2HA (echo inte-
rval) o] A

4) WImA] pacingol| 2] 3t fusione] HE). (progre-
ssive fusion®).
5) Overdrive supression % overdrive accelera-

tiono] &Y.

AN

o8

. AAE EA

tﬂ’é} Fxtel W dHe 23.416.5 AP, vl
do] Al bl A E e d3S HF 15318,
1 A9 th EPSE 53 Ao e e it 211+
6.8 Al on, o]E9 3 #& 7| F 29.2+
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Table 2. Late Potentials measured by SAECG

Case TQRS(msec) LP40(msec)  RMS(uVv)
1 100 15 64
2 110 25 51
3 125 32 26
4 115 41 15
5 104 19 04
[} 102 16 118
7 105 34 29
8 122 10 253
9 99 17 59
i0 108 26 29
11 107 26 97
Mean 108.6 26.5 52.8
+8.2 +93 +32.7
NC 103.9 27.7 47.8
+ 8.3 +9.3 +24.3

*NC-normal control

Table 3. Pacing protocol of PES

1. Incremental atrial pacing
2. Awrial extrastimulation
in sinus rhvthm
3. Awial extrastimulation
in pacing rhvthm
4.Ventricular extrastimulation
in sinus rhvthm
5. Ventricular extrastimulation
in pacing rhvthm
6. Rapid ventricular pacing

*PES-Programmed electrical stimulation

Table 4. Mode of PES for induction and termina-
tion of VT

Case Induction Termination

1 A2A3 RAP N1 RVP
2 Nl V2, V2v3 V2.V2V3
3 N1 N1 -
4 - V2V3 RVP RVP
5 NI N1 -
6 N1 V2V3,VIV2V3 V2V3 RVP
7 NI VIV2v3 Nonsustained
8 - V2Vv3 V2V3,RVP
9 A2 RAP V2,RVP V2V3,RVP

10 N1 VIV2 VIV2vy V2v3

11 A2,A2A3 V2,RVP Vavs

NI---not induced

242 @ Al =<t (rapid ventricular pacing) o] g
239 H(Table 4).
Zd 69 A9 414 719 2E9] coupling inter-

valo] 31001 A 300msecE Zol Aol wal §itx+=
Hloh o] ccho interval®] 45004 470msec2 Z o]
coupling interval¥} echo beat interval €]
HAE BEE £ AAd 58 BFNM 6
13 #7 (inverse I‘(‘ld(\OﬂShlp)e B =g
19} Fe) 9ol M= HA A x93 vl o
FRA, ATl d ?10!]5 ¥l o] & beat &) 3

1 2l
% 23 5E delaved termination A2 #ag
S

k=
A, ols

’f]"él‘?l‘l‘w‘%‘ 7125 HBEo}A] His potential &
#EE £ A} sdoA HAvl vk AjFe g

His% 7}7h-g oA doju} His o2 93 A
98 AlA}EFE tH(Table 5).

3. oFEo i ukg

27 Ag SFAHA HHEE W 27 A
go tig w22, lidocainco] 3% 1d o)A vk
dale] 2571 7Fsslge w9 verapamil & 10
15 selol4 NS F2ok A5, 1A
Hm o) £w7t ZAAT FE X He yHg-o]
gle] DC versionS A2 3 297} 28 YR tH(Ta-
ble 6).

Table 72 EPSE &3 & A9 238 A4,

TR, FEZ UFr Aoz A qunmdmcoﬂ of 3 ut
8 o] ttaA Uetgs & 4 Uk

olAE T8 8 #EF 9?"%-4 F2-g, AH
Zo] ARE5oz Hxo) kg Al Azt

AEo] dese B¢t gdh 3 5

Wl ol A= EPSE Wldo] {kElx] ¢4t o ) na-
dolol Ff &2 ¥lwl o] W 9} x| &A]7ke] 05 o]
PEH 3HE Boli glov, 19 s e
° 2 82 e 22} nadolol, amio-
daroneg F7} dom, o]F yiwle] zjurgio)
3% Bolx . 29 dlo) M= quinidined] A
astglou oy FF #FF ALe 3o BT
verapamilZ uw}32lony, olf uwiwlo] Wiw s} F
oAU A EPSE Wiwo] futex
Ao} AT mexiletine®od 2 A7 23] 9]
gk Wi akztgto] Jehy 3-8 Hola ¢rh
6% 2ol = quinidineo] ¥ &3} 1 mexiletine 3}
beta 2tGA| | & HF-2-o] 210 amiodaroneg Fo

jr

quinidine®
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Table 5. EPS findings for the analvsis of mechanism of VT

Casc Induction CE ratio DT HV interval
1 A — - 0 msec
2 v - A inversed - -

3 _ _

4 -V inversed +/-

5 - —

6 -V mversed - —10 msec
7 -V

8 -V - 0 msec
9 AV inversed + /- — 10 msec
10 -V - — 25 msec
11 AV inversed . -

Table 6. Effects of inital treatment for tenmination

Table 7. Serial drug studv with PES

of VT Quinidine Mexiletine
Lidocaine  Verapamil DC Version Effective 2
Effective 1 8 2 Paruallv 3
Partially 1 Effective
Effective ’ Not Effective 2 2

Not Effective

~

Foluv], Wiwfo] Wik A& Ajzke] HAE Hol
adeh 9ol M= 2hE ek g ol A7t glA PA-
SAR(programmable automatic scanning arrhvth-
mia reversion) & AYEE A, 104 A= A
o vyl W3 1~282 =EA 93l verapamil

AAFALR HA FRE O EFA o2t verapamil

H

LS I NN

AW Fabe s 9ok

a

¥
A9 3d7te 2 B =

PP AL AT

aVf

PR H e

PHYTHM SIRIP: 1) .
25 mafanc: | em/n¥

T L

Fig. 1. Electrocardiogram during tachveardia in case 6.
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Fig. 4. Delaved termination in case 4.

After cessation of pacing, several beats of tachvecardia continues before resuming its normal sinus

rhvthm.
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pamil®} propranololel ¥-&-3cla 3t Alan
Woelfel 5'2& 94 $502 futge A4
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kAo & whgFcia 3hg ok Ruey J. SungT '
& LBBB pattern® HolE &% fd4 A4
33| 2] 7] M o] reentrv & & automaticitvol] 9] e}
B3t
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. [o

o L

)
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A o] 44.5+ 16.14), Ht QRS?;";OI 26702,
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Anigle] B 71H g WilEe kgo] Y E o]
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st Aoz gEA Yo,

A71AF el o8] i 271 715 H L ree-
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A& wiggered activivE AJAMSIE Ao LA
%qs,s.lti,zl)_

vl Gk Al 27] x=9] coupling intervald}
frE w9 echo intervale] #A 7}, coupling
intervalo] Zo] &9 wa} echo intervalo] Zo}x]+&=
A4} 277 (direct relationship) & H.o]@ trigge-
red activitvE, Bt 2 A A& A ZHA (inverse
relationship) & Rold reenuvE AlALSl= &7
o2 4y Ychesi620.8.21)  Overdrive suppres-
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AE AL opUn®, A7|2 2o o8 4%, F
88E AAL wiggered activivol = YERE 4
AE A2ASoth B-97] Brugada$ !’ coup-
ling interval®} echo beat intervale] &43#4 7}
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s3], 9 ArIMe ey adog AWM A
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valo] #AE TEEY £ AAY s 25 o
ARBAE Ho reentrvE s A|A}EL R Y,
Akt 93] FeslE A, delayed termina-
ton@Ao] #AEE HELS wiggered activitvel]
e 2ol Swy YA AHg of
= g HARte g duEtvle oue ® sio

1AW A7) % (intracardiac  clectrogram) of] A}
715 5= fragmented activive 7] 23 Al @ glo)

Uiz Epo] AWM F2 QRS B§HA| ol
z Vel g, slow conduction® UERRE ZHo g
Feld Yo, B Ao
pinge Al@ehx) o} wme] WAy glo) A )2
5+ o] fragmentationg #2138 A+ 2§ o U} ma-
ppingo] Al ® Tohrugt'e] B io] o)ty St
A Alddlal o A= o] & fragmentationo] 7] &

Ao st on, oM ofF e g
28] reentry (microreentrv) 2] 75 A& A A8k
o}

Fragmentation® F 4 & Z 0 A4 71 &9 infarct
zoned] A7|ZAME 71250, QRSEEA 9] ter-
minal portiono] o Yel}Il slow conduction?)
Z3, & B 9] substrates S ¥IE s
LA 31, o= signal averaged high resolution
ECG(SAECG) 24 Hl#E Q] whioz 248
F AA HAHD.

o] & SAECGo) el late potential® 7] 2 A
A o] e S5 FF XFHY H44
Bgue] AL 2T 5 Y= AF ARE 9
;gg]ﬂ o]q_li.zs) _t_g_ oq.;l.oﬂk]% Em)& }4./‘4/\1
W gaol  LPse A w1125 320l M
el en, F4e) ALAHE 2B Al
AAAAE olten), BANCRE 34 WA
o 2HAST F98 Hol7h YT

Shlgekxo h)g A B Az Eutbag Ay
W o) A @Al 27 LPsg SR v AT
7 Bzl ol A VT severitv2} LP durationo] 4}
BJAE 7HA, 584 A ARdo) A o] & LPso]
U Al 5 2o v @3] #ee Rustid
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EhuA] g= Holu, SAECGOIA =43 LPso)
ol A HE olF S BN o] reen

-1 L‘ | = -
A 3 AL reentrvy

tv7} obd the 7)Mo <3

endocardial map-

Hneg

35 obF 22 H9ol A ¥4 == microreentry 9]
7be e AAET
2 dAqolA Z8 2, 4, 6, 1194 E reenuy7}

T2 ARG E ZE I, S 1, 99 A= wigge-

red activityZ} ©-A3tck 2 Jzhs}, o] ¥ 7)1AS
FAE TRV oY
H7] Aelgd A2 wido] e quini-

dine, mexiletine, betaztbd] 507 k8 7HALE
Al 83k ot °]'—":‘-°4 A= oW 3 B9 F
$99 AIHE Mol WA, EPSIIN F}H o]
QY FEE FHVY £F AR} G4¥E 7
27} 9o} ebzol Qo) AR F WL e 717t
SEEES
Verapamil—?: calcium channel & z}eHo a4,
slow conductiono| 213+ reentrve] AL A=) 3}
At triggered activitv®] afterdepolarizationg 9
AT 470, Be Hudy Sw4 Ha
Qude] Saol Ak Yo} g,
Aol M S verapamile] BT A Wlul Zgo] T
27 FESAD, o5 SUA 44 Bro]
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